21 33743 Perforated canDquage mat eri al The I nvention rel ates

perforated camouflage material in the formof a canouflag ggﬁ:{zgz sheet
i,n which holes are made., In this connectipn, the sheet refr

tarpaulln- 5 like product preferably manufactured in the form of ﬁéﬁ%@
and i ntended flor coverage for the purpose of masking mlitary equip and
the.like. Therprdduated rcamnstiage mytbayalbuilt-in weaves, but carrier

| &yers of non-woven type or pllastics webs of other kinds nay al so be

envi saged. 10 - In the prior art there are already canoufl age
materials with a nagheu}nﬂénniomﬁtedmedsbyoappaﬁbmateﬂ dem@st hdge e t he

hol . es appear ere alf-ton terns and
shadow1effec@§tgkggg gﬁialnedﬂ%ﬁ?oﬁpg%vgxagg%&gggi §ﬂ' %Hg? g 1Bffect.
Such 15 mat er whichaheléss @nepageadd or exanple, in our Smedlsh pat ent
7505180-5. For the Rﬂrﬁ$aare e Y ensagpeklage égg%%t%O ?ggg%égge

war m obj ect s agai nst 3 Feconnal 5sance. & cann age
-perforatidn ollkﬁl progpetoammniemabliye meaufaAﬁ;ua'adatnnertltﬁf fewm, Oﬁ aoweb,

engine or thezhikenteQWAEELY c%\?é‘ri%éeefbi" £nl burgilde *@@tm%égiﬂx}' on

‘t hrough the holes. The coverage w || |nsuf Icient. Infrar
reconnalssand@liétBEVf@ﬂM&PmﬁQ?14#@ the bikeppThet Prqduatstion questies,

- scanni ng det eghor 8a@Bd K19 25 n IwdeedAVhHRE gaeéls%nalatyéﬁé yof"'ﬂ&‘xﬂwé{}ﬁ none

- of the wave- |ength bands 3-5 pm_and 8- 14 pm | n _such reconnal ssance
and col d partSYBFeO¥ePedfdd hvaPheat PHbgE kindst Mayedlaede n%@Yﬂ-%aged

al ready gigves a pat far rnef pialdp vk cohdee srel a1eeadgn¢anddErdes
canouf | age naterlaIFihouId t herefqQre 30 Eresent warm as well as cold

surfaces. One™BBPECR-Sf WD ih ARG | effecheRbipdngd iy &1 RakERFA Bf e
image with a rebesf wngeecdwméd\@@p@aﬁ kasgbaackbigadld %msﬁ wié febf

aohieve 35 (FLEEREPRECPANT R PEFEEATEoARe | SheA SLEPTROrREr
obtained which give good optical camouflaging effect. Such
15 materials are described, for example, in our Swedish patent_
7505180~ 5. o ' '
For the purpose of providing a camouflage intended to
camouflage warm objects against infrared reconnaissance, a

camouflage with patterned perforation of this type cannot.
20 be used. As a matter of fact, a hot engine or the like,
| covered by such material, will emit heat radiation through
_the holes. The coverage will be insufficient. |
Infrared reconnaissance is performed with -the aid of
apparatus (detector matrices, scanning detectors and the
25 like) having good sensitivity within any one of the wave-f
length bands 3-5 pm and 8-14 pm. In such reconnaissance, hot
and cold parts are detected and a heat image is obtained.
‘Dead nature already'gives'a pattern of warm'and colder
surfaces, and a thermal camouflage material should therefore
30 present warm as well as cold surfaces.,
One object of the invention is to achieve a varied
temperature image with a camouflage-coloured sheet
masking an object which is warm in relation to the sur-
rounding average temperature. Another object is to achieve

35 transparency in such a sheet so as to enable an observer



- 2inside the masking to obsepve- the surroundi ngs w t hout being.
een. According to the invention, perforated camouflage material in.the
m of a canouflage-coloured sheet 5 in which holes are made, is .
racterized in " that . the sheet conprises a strengthening “layer  and,
m natedihédeonthea magikingoftoa pbaetrives ﬁﬁﬁEHlé&rro@ﬁaiﬁgstGHSIOna
-stresses,WItaaud bdidd s%eeﬁpn5|st|ng of -unconnected, curved slits .
goi ng throug .Slits. fogg%égtongues whi ch, due to -uf

S .
the action RFCBE%lt &e‘r%n%]?esf?‘égg 5°Pn sBeF sds campuflage are _-
curved oumasediadr dm tthe fore @f ahecagbudilageswmolisutdd séWeetaci ng
awd§/ fromithehishr mgxdsaraf% mé@gerlsoahwbaeme&qlzlcédolﬂ«stIasafr&t éalna: S

appl i ed. t i_a av r
sf?esses %Eeﬁélﬁgt yﬁgﬁﬁféﬁén eﬂ%@ﬁetﬁﬁg n&% Sm \ﬂﬂih} {gﬁ% Fﬁg

manuf act uFBBTBPR bl dni ARYShHt PEthen plagsirs Dumak;risﬁnrwhamnngunder
heat withenaiopalengtstaresaes ayersabdg. holeave, ddmsidibig Stregses in

the f"”ﬁﬁ@onne&kbh beuR)&Rsegh pog téSln 'lghfﬁddqr] % Lfeeghrink, but

t. he unconnected. slits ar rinkag stresses
caﬁgp f or iﬁgst%grq¥ﬂﬁnﬁgpﬁﬁ?? UﬁlFEPeQ§§dﬁﬁﬂ&bﬁ]t#ﬁ#%@Mgu@ﬁ curve
out war ds, thﬁdt?h%o@&ﬁ- shreese® imosaldrplassticsa mmheriaf, taee25
under si dec@eeeaEéuwslrldse ﬂﬂbni F@xefpﬂ\%é gigr e%leon sHet herbcﬁblff whi ch
can give nall a a%ches éééa 'Qﬁ col ours. IS Sulta .
di'stri but %u%ﬁ ﬁ 8§1W31a%ﬂ¥1 fatS 5ﬁ§§§HQH+QQﬂ<%P¥ﬂH z¥es.
wi t hout 'Waiehk said B@aStHﬂﬁeﬂ#ﬁﬁ#*@ﬂylébﬁnphéed- If a warm object is
tolShe interhorsaitanlle a pldeeics amaueﬂihhat i W&vﬂﬂd ypich in

| f he zqnes, and
Shoul d 135993%%1*2259 yg%‘it aufg"r(w\fmfﬁ?bﬁgh ERER( EraR | v O’E’a‘E}%e heat
transfer *ﬁmgsare i byhiPkowing dagser dhime kﬂhﬁ#)brlun1 in
other zdusings lamnaatdemeﬂundst tbeathew1thadaatumreﬁyuh of the

surr oundi figier The. §l. 28t Wehvely Und™ IRhnde BH¥ELLALe iW° M V'PPP wth a
tth layv?fll e Pgig sed'a Amth tellm w:.i'g tend to shr1nk, .
‘but cannot. When the unconnected slits are then cut,

‘the shrinkage stresses thus formed in the 'tohgues
'Will be released making the tongues curve outwards,
and this can even 'go so far that a part of the

25 hﬁderslde becomes visible in the foward dlrectlon of
the sheet, wh1ch can give small patches of deviating
colours. ) ' ' '

It is suitable to distribute such holes in zones,

so that zones with holes and zones without holes are

30 alternatingly obtained. If a warm object. is to the

interior of such a sheet, a ventilation will occur

whlch in itself is advantageous ~and whlch warms the

sheet at the zones, and should there be any wind, ‘the

'draught through the holes will cause heat transfer to

35 these zones, while the temperature equilibrium in

' other zones is more determined by the radiation
conditions of the surtOundings. '

The plastics layer may to advantage be provided
with a thin  layer of metal on the side fac1ng
1nwards, which results in a certain amount of thermal

- reflection. it is also suitable to give the plastics
layer a mat-treated surface, as it may - otherwise be
so glossy that the degree | '



i’hwar,ds, which results in a certain anount of thermal reflection. i

also suitable to give the plastics |layer a nat-treated surface, a r
nay ot herw se .-be so .gl ossy that the degree -3- of specular reflection ™
i‘s thus high enough to be observ- able, giving an effect clearly

di stingui shing fromthe surrounding nature. 3The tarpaulin-like sheet

obtalned can be used as a-5 covering and maski ng sheet per se and can have
VQLJOUS painted or printed patterns which are no-part of the present

i nvention, howevet spedliahi defliechianhiigh thegr eghf ehouehage be obbairwed
“with the ald of th I nvent.i on,

rf t I
preferably have &°t§veddgd™ §e§Wé§%5Fc§b8 a%@&)%$ ggggg§%%9h§ggﬂ the
- perforations in sarxreundiagpaaturet.ypes™ shoul d not exceed about 15 nm

- since the flaps obtai ngg wwrg,a%tﬂ%r-%i% lg%efe%ooﬂtgamdaeant be uRkenhisve
effect lost. A particularly cti cal advant e o Ee I nvention 15 is the

absence of wa®t e CP¥EIAng anﬂn“ﬁ@##ﬂg e CEN PEVEL VA1 Snast e -

roundel s of no vglaug el o Pra rbied | tTertn& @ﬁiidu ref nol paxecofdahee priesent
the invention the whole of the manu actured material is essentially used

for the |ntendedlﬁﬂ ERrpFOWEYEX e The jnvention will now be described in
nmore detail by neans ofa mam@n:uaulrmntmg seiigli degreeriof. covielrlagst dgt ebtained
sheet suitable foj; gl G APRIEL Y UhePlirvad RYENERN trid Berdorlusdl paasonn
exanpl e. of a zone

Nole slits, Fig. 3K schematical ustrate
punch for st afpi repondiss Preferaipdy BV @ 378"%113199 dasres &fylaé’lﬂué‘ RaH- o%he
punchh ::I g. 4A ildijusd o3t ahed &r%ﬁterf]bri‘sf amn &ml I ]_I Pitgrpal liin tytpeat"e shidud d
same hole in cross sectlo chemat,i ca | t on
process. Fig. 6 iMQuSXH aﬁ?q’etxirﬁsﬂ“@'of SLpCSer éﬁ%iansr g’%&iﬁed&‘?é)%td
Fig. 1 illustratesthersises bef tidve sdiappys dndalihe fiowenkilve effieet ikosdnt i on.
A layer 1 of blown LDPR cOMAIdRiig y/ B |Rifadif s ithd aldvihion

one side 2, and the
: 15 is the absence of waste material. In normal hole punchlng

there are obtained waste roundels of no value which are
difficult to get rid of. In accordance with the invention
"the whole of the manufactured material is essentially used
for the intended purpose. :

20 The invention will now be descrlbed in more detall by

' means of a- non-llmiting embodlment.,Fig. 1 lllustrates a.
sheet suitable for the appllcatlon of the invention. Fig. 2
illustrates an example of a zone with cut hole slits. Fig.

. 3a schematlcally illustrates a punch for stamping webs,

25 7Figs. 3B and 3C illustrate a suitable hollow punch. Fig. 4A
illustrates a hole seen from ébove. Fig. 4B illustrates the
same hole in cross section. Fig. 5 schematically illustrates

~ a lamination process. Fig. 6_illustrates an.example of a
perforation pattern.' |

30 _ Fig. 1 illustrates a sheet of the kind suitable for

' applying the invention. A layer 1 of blown LDPE containing
green camouflage pigment is matted on one side 2, and the
other, opp051te side is prov1ded with a vaporized thin metal

' deposit 3. The plastics layer is 40 um (for clarity reasons

35 the figure is not in scale). This plastics layer is heat-
laminated with a fusible adhesion £ilm 4 of 30 g/m2 (XIRO
type 240) against é weave of solid-drawn multifilament
polyamide 5 (16/16 threads/cm, with a weave of 235 dtex).



- ' _ ¥
ot her, ‘opposite side is provided with a vaporized thin netal deposit 3. 'The

e astlcs | ayer is 40 pm (for clarity reasons 35 the figure is not in
Ie) This plastics |layer is heat- lamnated with a fusi bl € adhesion filmg

6f .30 g/ n2 (XI RO type 240) againgt_a weave of solid- dr awn nultlfllanent
polyan1de 5 (16/16 threads/cm wtf a weave of 235 dtex). 4°Fig, 2 _
illustrates the disposition of perforating slits 6 consisting of .inconpletes

circles, and i} wﬂbllﬁiusteataaakh%halghaéa@go OBE'ggrQErEQQ ircles pointe

in dif- ferent directions Kin ues t p0|n ing 5in
di f f.er eAt18Fr 8cEPBALS tiRG. °§A1PFPBE#P&Fe§l£°§F§npPHS &ppuiddube7 with a set

of hol | geepurnbes tBe hies3haMpoRgidpparakHs ea&chesgpbeatsthpagtatlng
noti on %omar s ve depressed

ta
por t 1 onES2EBY; Ao Fatad mhing, the, EBRateR  ERdey Falbat BOLPEORT do not
opersat eingdififerents ddlegtiand.over the d|e whi ch web can be of the type

Jillustrated '?15'93A1111ﬂ§tEHQQQe§ StahBe bﬁrﬁ§9§ehywﬁQhth§e%B in

Cross sectlon in . fromthe cuftin have “gr oun edge
porti onSE1l 19“ P“nCheEU@ tShﬁhétéFPé§§e§PPﬁrPﬁ§5pFé§tP@sgﬂgfér the in-

'conpletEeenpeubatlagrhatabnomawwrab autualupu&r65d1a51©h0wmel61@ gs. 4A and
4B. Flg 5 che Lé Ll lustrate |tabIeSP Egﬁgf turln procedure
t

for theS®Bo Velde?ﬁgsﬁﬁg ?of 198Frn e pog P &er is
pul 1eed meetnagrahbedepUESsbdwpprthenadHesnme bapraté hgammswother roller

not Shop@ Q“QaiﬁeoW%év%hé E&Q”‘ﬁh&@hrgeﬁteéﬁgﬁerﬁk' he”%& %hOW“ The veb 1

initial has a gl ossy surface n one .or nore roI
structut FUE§FF§PQ éﬁeEﬂ9121rsTPGIPéﬂcbﬁaeﬁrpﬁé§§@r@°25 C&ﬁﬁeﬂéaﬂnagalnst

‘the col Fegt edpyehs. cfbgssbeutauhalaaat&arﬁlghest CErohe theV ichEeyagreave
enanel | ed mngh an ena alnlng nattlgg agent to give it a matted

sur f ace®P@ni BRAVEi FFOBR 685 CF geoPo&h888edtas a surface structure during
trmﬂgan1nat|ngueptoathenst%&sses in Shecplahelpslyaybcnethey&m-has been

_HBHUfaCEBﬁSQete circular perforatlons w111 curve upwards, as shown
in Figs. 4A and 4B. o _ _
- Fig. 5 schematlcally 111ustrates a suitable manufac-
 turing procedure for the web shown in Fig. 1. The web 1
20 with its metallized layer is pulled from a roller not shown,
the adhesive layer 4 from another roller not shown, and the
weave 5 from a third storage roller not shown. The web 1
initially has a'glcssy surface. In one or more heated roll
nips a structural pattern sheet 12 is rolled under pressure
25 and heat against the collected webs. The structural pattern
" sheet can be a viscose weave enamelied with an enamel-
containing matting agent to give it a matted surface, which
will be deplcted or embossed as a surface structure during
the laminating operatlon. '
30 : Since the polyethene layer has been manufactured
- under tension (the normal, known manufacturlng process
occurs: by blowing to a thin tube which is slit up) , there
is latent tension in the materlal WhICh is released at the
heating process durlng lamlnatlon and glves a shrinkage
35 ‘effect. ' _
A condltlon for the lnvention to functlon is that the
material cut with "incomplete holes" includes a first layer



uhder. tension (the nornal, known manufacturing process occurs by bl ow ngA
a thin tube which is slit up), there is latent tension in the nateri al PR
which is rel eased at t he ‘heating process during |amnation and gives a

shri nkage 35 effect. A ctondition for the~i 8v&ntion to function is that the

material cut” with "inconplete hol es" .incl udes a first |ayer of weave,
f of.exanpl &, and second l_ayer in ich a stress i.s,built . up sq that this
| dyer tends to sﬁ?i KR3VBat LOENAEATE ‘?Soaﬁgf 8r§ef:ﬁéldpéﬁ8|ratlinoﬁ'i‘l§&‘e Arit&ess

Al t hough this isipreatlabhp sohithaedthyist layesstenksd tioeshrlizaki,ndiuitoramincet

5 material wthglatgn SSES, ~Ll.eWi appreci.at.ed e .
material in st re?éhég %ggé:i?l %ﬁzcgﬁggﬁ&égg ?’gd_g?(r? g‘g | évétlt %tgu%ét ethﬁ'asl *hus
pret ensi oned. Anpzriaphblyiaghpevedr byi shedidesesibedn hiea trllapdmatiiqn of a

Fig. 6. For the 5akgrohiChiath! YatBRthekeesdled, SHeWi133 B Q@%d&aét@aesbhat
although in reality the naturally correspond nore to the shape :

_ y Wil . y ) .
illustrated in FPYSN4A X‘Wrﬁfi?%' iP §&reicbed FW.FWE sap he)@pPliigdyhe
for a web havi ngashpetehthe thakerihd thpeaprietegisionedd. 5 m It shoul d be

observed that in this gase_holes have bee in 15 _dif.ferent, z S s
~that outside the zonesgf‘hgxgﬁggﬁ Pg ?r Bgr%f’g%%ﬁ&“eg.]islpt%s\bitlllonall’ssomusse%%%ed
that -holes in twbndFiger 6at Forzbéheaseker efetl ani tyheheaticdes, aree shavmess
of variationgthu ing. i veds +hBudht 43 ' 'S qar. 1
Substantial 1y onoPRok"BabERES;q1thBudt 4F redfiey Whel AT scurally
preferably aboutc@ErRfPOFAcmore to the ghpPe JAdwisddaFesl idoFditgdiag it
observation in spiteiehstkateal en 844i.ng 3as0Q0¢epRA Ndlngdh Hdre@ Wweb an
obl i que direction, since tha gagi ta'.r'e ve;ly ef fecti \ie. -,6- 4CL5N NBI1 14
Perforated camouPP¥3BIndt ¥ifk h8-f % Fepgat length is 4.5 m. It shou

' be observed that in this case holes have been made in :
15 different zones, and that outside the zones the sheet is
free from holes. It will also be seen that holes in two
different sizes are pre‘se_nt in the pattern, the richness of
variation thus being improved. In _'act'ual fact, the holes are
s-ubs'tant'ially smaller and more densely disposed. Their dia-
20 meter is preferably about 15 mm. | '
The iwmendive holes provide good coverage against
observation in spite of the holes giving a good ventilation
effect in an oblique direction, since the gaps are very

effective.



canouf | age- col oured sheet in which holes are nmade, charac- terized in that'é
messheet conprises a strengthening Iaye[rgﬂgr_LanLnated’THEreon, a |l ayer
pI astics material 5 having tensional stresses, said holes consisting
con- nected, curved slits goin t hr oug he slits formng
tohgues which, due to the action of tﬁe ten%‘m\ s in said plastics
mat eri al , are curved outwards fromthe plan e shedt towards the side
faci ng age fromthe strengthening | ayer on. which said pl astics nate-’\‘
rial is pp?led 2. Perforated canouflage material as clai-ned in Caiml,
- characterized in that the strengthening |ayer is a woven product. 15

3. Perforatedlcanpaikagstgateamahfasgelﬁbeeﬂlam Chakflbl£8Em20f a
characterized_in that_the adhered |ayer i-s a yethyl ene filmin which

| atent teREPBHI2FEESeLeuERd FReRLsLD UH%thhPiﬁFnéFFoﬁaGﬂdthﬁﬁéF“

Perforatedrsae@uihagnaaatnéleheas ebnpﬁrdesnaasyraﬁgtﬁaﬁ1a§ nbyeareceding

cl ai ns, €r terl i the its a an-angl e
ér

exceedlnﬁ Tm ?8| ﬁﬁe roﬁ/?8¥?f g%eﬁgpﬁ gfga 85 5?? ge nateri al

as clzi rrha;ivmgahqnenenel shrepsesedsagdchaies, cohanatuagu gédungonhat the 25
hol es arg.gpdg, i Bugg &ssr@egegagﬁg gheofll ﬁpeﬁsdsﬁag dLAgd Lesgsl coul ar dot

pattern, the naterial: outside’the” zones e|n free
Perforaté@r%bﬁﬁuFPagﬁeﬁaWE%Fhk duectkqi ¥ AR EPalﬁfSthéhéﬁaéﬂéﬂﬁied in that
hol es ofserééeégninssaea ﬁmasaiesnﬁdeermamlfaeéeahraeaeéut%ardeerforated

canoufl age materi subs a s her ei,nbef or e des bed with reference
to and ag gﬂogﬂ ﬁﬁ 3% gﬁﬁaﬁb%ﬁg B?gﬁfﬁasgge £:d8 %aC1ng away |
10 from the strengthenlng layer on whzch said plastlcs mate-
rial is applied. "

_ 2. Perforated camouflage material as clazmed in
Cclaim 1, characterized in that the strengthenlng layer is
" a woven product. ' | |
ls_' 3. Perforated Camooflage material as claimed in
Claim 1 or 2, characterized in that the adhered layer is a
polyethylene £ilm in which latent tension stresses are
'released during lamlnation under heat, o
_ 4, Perforated camouflage ‘material as clalmed in any
20 ©one of the precedlng clalms, characterized in that the
slits are circular arcs with an angle exceeding 180° and
falling below 270°. -
_ 5. Perforated camouflage material as clalmed in any
one of the preceding ‘'claims, characterized in that the
25. holes are made in zones where they -are disposed according
" to a regular dot pattern, the material outside the zones
being free from holes. ' | _
6. Perforated camouflage material as claimed in
Claim 5, characterized in that holes of different sizes
30 are made in different zones.

7. Perforated camouflage material substantially as.
hereinbefore described with reference to and as shown in
the accompanying drawings. -




